Caveolae are essential for angiotensin II type 1 receptor-mediated ANP secretion.
Caveolae may act as mechanosensors and function as binding sites for calcium ions. The intracaveolar localization of atrial natriuretic peptide (ANP) derived from the direct interaction of atrial granules with caveolae has been demonstrated. The aim of this study was to define the effect of caveolae on ANP secretion induced by stretch and angiotensin II. The isolated perfused beating atria from Sprague-Dawley rats were used. To disrupt caveolae, 10mM methyl-β-cyclodextrin (MbCD) was applied for 1h and the number of caveoli were markedly decreased. MbCD increased basal ANP secretion and atrial diastolic pressure. The molecular profile of ANP in perfusate from control atria showed mainly one major peak corresponded to synthetic ANP whereas that from MbCD-treated atria showed two major immunoreactive peaks corresponded to synthetic rat ANP and proANP. High atrial stretch induced by elevating the height of outflow catheter from 5 cm H₂O to 7.5 cm H₂O increased atrial contractility and ANP secretion. The response of ANP secretion to high stretch was attenuated in MbCD-pretreated atria. Pretreatment with MbCD abolished angiotensin II-induced suppression and losartan-induced stimulation of ANP secretion. However, the effect of angiotenisin (1-7) on ANP secretion was not altered by MbCD treatment. The expression of angiotensin II type 1 receptor protein was reduced by MbCD treatment. These data suggest that caveolae are essential for angiotensin II type 1 receptor-mediated ANP secretion and relate to the processing of proANP.